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1 
This invention relates fo hollow metal propeller 
blades and more specifieally to an improved cote 
construction for hollow steel blades. " 
It is an object of this invention to .provide a 
cote construction for hollow metal propeller 5 
blades wherein the stiffness of both the cote and 
the surrounding blade cover is greatiy improved. 
" It iS a further object of .this invention to pro- 
vide a cote for a hollow steel blade or the like 
wheren the cote is also hollow and contains at 10 
léast one spanwise seam along atleast a portion 
of the cote thereby forming a plurality of longi- 
tudinally extending hollow members which com- 
prise the strength member for the blade. These 
and 0ther objects of this invention will become 15 
readily apparent from the following detailed de- 
scription of the accompanying drawing in Which, 
Fig. 1 is a plan view of a hollow steel blade hav- 
ing a cote constructed according to this invention. 
Fig. 2 is a Cross sectional view taken-along the 2O 
line 2--2 of Fig. 1. 
 Fig. 3 is a cross sect!onal view taken along the 
line 3--3 of Fig. 1. 
Fig. 4 is a cross sectional view taken along the 
line 4--4 of Fig. 1. 25 
Fig. 5 is a cross sectional view taken along the 
line 5--5 of.Fig. 1. 
-Referring to Fig. læ a hollow steel propeller 
blade is shown having a hollow cote member gen- 
erally indicated at 10 and an outer cover 12 of 0 
substantially airfoil shape. The cote 15 comr 
prises a shank portion 14 and an elongated main 
portion 15 which is formed from a substantially 
tubular member and may bave ifs wall thickness 
taPering toward the tip portion of theblade as135 
shown. 
The elongated portion .! 8 of the cote member is 
partally fiattened as shown inFig. 3 in ortier that 
the cote member may more intimately receive 
the outer blade cover or shell 2 as better seen in 40 
Fig. 3. The end oI the tubular portion 8 of the 
cpre ! 5 which is tobe positioned adjacent the tip 
of the blade is closed off at25 by complete!yfiat- 
tening .the tube in this area and sem welding the 
adjaçe.n.t s urfacest0gether. - ......... 45. 
In order.toincree.the stiffness of the cote 
and the blade when fina!ly assembled, the tubular 
cote prtion 8 is crimped along its !orgitudinal 
axis to the extent that a longitudinal deprèssion 
generally designated as 8 is formed in each of 50. 
the major surfaces of the flattenedtubular mena- 
.ber. Thus a depressed surface 35 (Fig. 4) will be 
omed in the surface 32 of the cote portion 8 
and 'an 0pposing depressed surïace 3will be 
ï6Thed :in ghë sufface..as: ThSé"d'epressed' Sur,: 55 

2 
faces or channels may be formed by passing bhe 
core longitudinally between a pair of r.ollers or 
may be produced by any form of crimping so th 
the lowermost portions of the depressi0ns .will. 
abut each other as, for example, at 8 as shown 
in Figs. 4 and 5. The abutting, portions, of the 
depressions are then seam welded together tbere- 
by forming a longitudinally extending rib gen 
erally designated as  (Fig. 5). The rib 4 thus_ 
formed provides additional longitudinal. arid 
cho.rdwise stiffness while impartingfurther rigid- 
ity ina direction transversely of the chordof.the 
blade. 
The depression 18 as shown in Fig. 1. extends 
from the tip end of .the cote member inboard to- 
ward.the blade shank any desirable distance. De- 
pending on the structural characteristics desired. 
a plurality of such depressions may be utilized 
and if further desired, the depressions may extend 
for a greater distance along the longitudinal axls 
of the cote to provide added stiffness toward the 
inboard end of.the blade. 
To complete the blade assembly, the outer cover. 
12 is wrapped around the cote portion 15 so that 
the major surfaces 32 and 38 of the cote portion 
lB .are in continuous and intimate abutting rela- 
ionship with the face side 58 and the camber side 
52, respectively, of the blade eover 12. The abut- 
ring surfaces of the cote portion 15 and .the blade 
covering 12 are firmly secured together by means 
of brazing or the like. The.tip portion 80of the 
blade covering 12 and the trailing edge 82 thereof 
are formed by seam welding together the adàcènt 
edges of the blade cover 12. " .... 
As a result of this invention a hollow blade 
cote construction bas been provided for greEy 
improving the torsional rigidity of the blade whilë 
also improving the outboard fiexural stiffneSS 
which in turn reduces the ilatwise vibratory 
stresses in the blade. The improved stiffness in 
the cote is especially important in wide bldès 
where torsional moments are apt to bè high. 
urther as a result of this invention an im- 
proved blade cote construction hs been pro- 
vided wherein increased strength is Pro'ided 
substantially littie or no increase in weight. .... 
It is to be understood that the parficlar con- 
struction descried is readily adaptable  
metal blades as well as hollow steel bladès. 
Although only one embodiment of this inyen- 
tien has been illustrated and described heréin, Ït 
will be apparen that various Changes and 
fications may be ruade in .the configuaibn/nd 
arrangement of he Componeii pawitoïit 
partïn.f0m the Sc0pe of this noei OïP: ...... - 



Wha is desired by Letters Patent is: 
1. In a hollow metal propeller blade, a hollow 
core member having two major, upper and lower 
spaced spanwise surfaces, an airfoil shaped cover 
surrounding said core and secured therete, said 
cover and said core being in juxtaposed relation, 
and means for stiffening said blade comprising 
at least one spanwise depression in each major 
surface of said cote located intermediate the lead- 
ing and trailing edges of said cote said depressions 
having a chordwise dimension which is less than 
the chordwise dimension of the adjacent jux- 
taposed surfaces of the core and cover. 
.. In a hollow metal propeller blade, a holIow 
cote member having two major spaced spanwise 
surfaces, an airfoil shaped cover surrounding said 
core and secured thereto substantially through- 
out sald major surfaces, and means for sti_ffening 
said blade comprising af leat one spanwise de- 
pression in one of the major surfaces of said cote 
located intermediate the leading and trailing 
edges of said core, the lowermost portion oï said 
depression being in juxtaposed relation te f.he 
other of said major surfaces and flxed thereto 
continuously along the length of said depression, 
said depression having a chordwise dimension 
which Is substantially less than the chordwise 
dimension of the adjacent major surface of said 
cote member. 
3: In a hollow propeller blade, a hollow cote 
member having upper and lower spaced lnajor 
surfaces, an airfoil shaped cover surrounding said 
cote and secured te said major surfaces, and 
means for stiffening said blade comprising af least 
one spanwise depressed portion in each major 
surface of said cote located intermediate the lead- 
ing and trailing edges of said cote, the depressed 
portion in one of said surfaces being disposed ad- 
jacent the depressed portion in the other oî said 
surfaces, said depressed portions having chordwise 
dimensions less than the chordwise dimension of 
the adjacent major surfaces, and means for se- 
curlng said portions together centinuously along 
their length. 
. A hollow moral propeIler blade comprising a 
tubular cote having two spaced apart major sur- 
f«ces and a sheet metal airfofl forming covering 
member surrounding and secured fo said majoï 
surfaces of said cote, said core having a fiat- 
tened cross section fo provide two major sfdes, 
and a reinforcing rib for said cote comprisin 
OPlOsed spanwise extending channels in said 
major sides located intermediate the leading and 
trailing edges of said cote, said charme]s being 
arranged in abutting relation and secured to- 
gether, the chordwise dimension of said chan- 
nels being less than the chordwise dLmension of 
each of said major sides. 
5. ïn a ho]low moral prope!ler blade, a span- 
wise cote member having tv«o major spaced apart 
spanwise surfaces, an airfoil shaped cover sur- 
rounding said cote and secured therete, said sur- 
faces being in juxtaposed relation with said cover 
and means for stiffening said blade comprising af 
least one spanwise depressed surface portion on 
each major surface of said cote located inter- 
modiste the leading and trailing edges of said 
cote, the depressed portions on respective surfaces 
being formed in opposed relation fo each other, 
the chordwise dimension of said portions being 
less than the chordwise dimension of the adjacent 
juxtaposed portions of said surfaces and cover, 
and means for securing said portions together. 
6. In a hollow moral propeller bladeo a span- 
Wlse ore member having two spaced major span- 
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wlse surfaces, an airfoil shaped cover surroundng 
said core and secured thereo in juxtaposed rela- 
tion with a majority of said surfaces, and means 
for stiffening said blade comprising af least one 
5 spanwise depressed surface portion on af least 
one major surface of said cote located inter- 
mediate the leading and trailing edges of said 
cote, said depressed portion being juxtaposed rela- 
tive fo and fixed fo the other of said major sur- 
l0 faces continuous]y along ifs length said portion 
having a chordwise dimension less than the chord- 
wise dimension of the juxtaposed cote and cover. 
7. Means for stiffening an aircraft propeller 
cote formed of a tubular metal member having 
15 a flattened cross section fo provide two major 
sides spaced from each other comprising, a com- 
paratively narrow central spanwise extending 
portion of said-sides abutting and secured 
gerber said portions having a chordwise dimen- 
20 sion less than the chordwise dimension of said 
sides. 
8. In a one piece hollow cote member for a hol- 
low moral prope]leï b]ade ha.ring a surrounding 
cover of airfofl shape secm'ed thereto along a 
25 spanwise axis, means for stiffening said cote com- 
prising af least one cooperatlng pair of longitu- 
dinal depressions on opposed surfaces of said 
core located intermediate the leading and trail- 
ing edges of said cote, with the chordwise dimen- 
30 sion of said depressions being less than the chord- 
wise dimension of the remainder of the cote, said 
cooperaf, ing depressions bein in juxtaposed rela- 
tion, and means for securing said depressions to- 
gether. 
3 9. In a method of making a hollow moral pro- 
peller b!ade, the steps comprising, partially fiat- 
tening a tubular metal member throughout a 
major portion of ifs length fo form a cote for the 
blade, forming longitudinal channels in opposed 
4 surfaces of the flattened memb.er whereby the 
]owermost portion of the channel on one surface 
abuts the lowermost portion of the channel on 
the opposite surface, securing said abutting por- 
tions together te thereby increase the stiffness 
45 of said cote, surrounding said cote with a moral 
cover of airfoil shape to ferre the face and camber 
sides of said blade, and secoEing said cover fo said 
cote along the opposed flattened surfaces of said 
core. 
o 10. In a method of forming a moral cote for a 
hollow propeller blade, the steps comprising, par- 
tiaI]y flattening a hollow tubular member along 
a majority of its !ength, sealing the end of said 
tube which will be positioned adjacent the tip of 
55 the blade, forming at least one spanwise corruga- 
tion in the opposed flattened surfaces of sald 
tubular member so that the depressed portion of 
the corrugation in one of said flattened surfaces 
abuts the depressed portion of the corrugation in 
6O the other of said surfaces, and securing said abut- 
ring portions together. 
11. A method according fo claim 10 wherein 
the corrugations are formed to extend from the 
sealed end of said tubular .member inbosa-d along 
65 a portion of the Iength of the tubular member. 
12. In a hollow metal propeller blade, a par- 
tially flattened tubular cote member comprising 
a closed tip portion and having an elongated 
channel formed in opposed cooperating relation 
70 in each of the major surfaces of said cote inter- 
mediate the leading and trailing edges of said 
cote and extending inboard frem said tip portion, 
said channel being formed of suflicient depth so 
that the bottom of the channel in the one of 
75 said major surfaces abuts th e.botto.r a of the chan 
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nel in the other of said surfaces, means for se- 
curing together the abutting portions of said 
channels continuously along the length of the 
latter, a cover of airfoil shape surrounding said 
core and having a portion of ifs inner surface in 5 
intimate contact with said major surîaces, the 
chordwise contact length of said inner surface 
and said major surfaces being greater than the 
chordwise dimension of said channels, and means 
for bonding said cover to said core. 10 
'CHARLES B. CONWELL. 
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